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Introduction
The placing of new mobile services successfully to the markets has been seen as a very challenging task. This is mainly due to the fact that the most of the mobile services are completely new to the users, and thus, the users' perception of the added value is hard to predict [1] . Therefore, new knowledge about quickly evolving user preferences is needed.
The music services entered the mobile devices at the turn of the millennium, and nowadays, the mobile device as a music consumption medium has become a common phenomenon. In general, the term mobile music has been defined as "any musical activity using portable devices that are not tethered to a specific stationary locale" [2] . Although mobile music has received a plenty of attention in the research community (e.g. [2] [3] [4] [5] ), the feasibility of the community-centric mobile music services has been examined only in a few studies [6] [7] .
In this paper, we present the evaluation results of a Community-centric Music Voting (CCMV) service. Using the CCMV service, the clientele of a bar can affect the music played in commercial premises by voting for songs with their mobile device. In addition, the clients of the bar can interact with each other using the messaging functionality. Thus, the CCMV service provides modern citizens means for affecting their surroundings in both virtual and physical spaces [8] .
The goal of the user evaluation was to examine the feasibility of the CCMV service, as well as its business potential. More specifically, we focused on identifying and tackling the obstacles for a large-scale adoption of the CCMV service. Furthermore, based on users' perception on the pricing of the CCMV service, we also examined the potential revenue models.
The user evaluation was conducted in a real usage environment, where the user communities were formed by the customers of a bar. The research data were collected both with quantitative questionnaires and short interviews. For the analysis of the collected research data, two approaches were utilized: the first one was based on behavioural models, and the second one on defined special interest groups whose views on the service were compared in order to detect differences in their perceptions. This paper continues the work done in [9] , where a small scale user evaluation was conducted in a laboratory environment with the earlier version of the CCMV service.
The rest of the paper is organized as follows: Section 2 introduces the CCMV service in brief, Section 3 presents the two evaluation approaches, Section 4 describes the details of the user evaluation event, Section 5 presents the results of the user evaluation, and finally, Section 6 concludes the paper.
The Community-centric Music Voting Service
The CCMV service relies on the Converged P2P and Web service architecture [10] and on a commercial virtual DJ system called DJOnline by Kutalab Ltd. The Converged P2P and Web service architecture provides functionalities for establishing and managing user User Evaluation of a Community-centric Music Voting Service Timo Koskela, Janne Julkunen, Otso Kassinen, Mika Ylianttila communities; in the architecture, each user community is created as a separate DHT-overlay. The established user communities are then connected to specific commercial premises or larger areas by using shortrange communication technologies for binding a community's information to a specific location. The access to these user communities is provided either with Bluetooth or RFID technologies that are used to retrieve the correct DHT-overlay joining parameters from a Bluetooth beacon or an RFID tag installed in the proximity of the specific commercial premises or a larger area.
The DJOnline contains a huge database of music that is streamed to the client front-ends residing in the commercial premises. Each piece of music is enriched with metadata that has been added by music professionals. The metadata is used for automatic creation of playlists according to the music profile of the commercial premises. In CCMV, the DJOnline also offers functionality for the staff of the commercial premises to create voting events. A voting event contains two or more alternative songs that can either be selected manually by the staff or automatically by the DJOnline. The members of the user community can vote which of the songs they would like to be played. The main view of the CCMV service displays the active playlist in the user's current community. By selecting a song from the playlist, a user can view more information about the song and the artist. The voting events available are also shown in the same playlist. By selecting a voting event, the user is shown the voting alternatives, as illustrated in Fig. 1 . Every member of the community has a single vote per song. In addition to voting, the members of the community can request specific songs that they would like to hear. However, it is up to the barkeeper to decide whether the requested songs fit the musical style of the bar and are added to the playlist. Besides the activities related to music, the users can examine some pieces of context information (such as the mood or taste for music) of the other community members (if permitted), and exchange messages. The current version of the CCMV service has been implemented on the (mobile) Maemo Linux platform.
The Evaluation Approaches
The feasibility of the CCMV service was evaluated with two different approaches. The first one is based on the Theory of Planned Behaviour (TPB) [11] [12] and the second one on the defined special interest groups.
The Decomposed Theory of Planned Behaviour
The research model of the TPB describes the Behavioural Intention (BI) of a user with three constructs that are Attitude (ATT), Subjective Norm (SN) and Perceived Behavioural Control (PBC) [11] . The TPB has been extended from the Theory of Reasoned Action (TRA) that has its roots in social psychology [12] . Nevertheless, both theories have also been successfully applied in studies related to the acceptance of new technology. In this paper, the constructs in the TPB are further decomposed into an underlying belief structure that illustrates the factors that we presuppose to have an effect on the constructs [11] . This more elaborate International Journal of Digital Content Technology and its Applications Volume 4, Number 1, February 2010 version of the TPB is usually called the Decomposed Theory of Planned Behaviour (DTPB). The defined belief structure in the DTPB is illustrated in Fig. 2 . The detailed descriptions of the constructs and the defined hypotheses follow our previous work [9] , but are also presented here to improve the clarity of this paper. After each hypothesis, the corresponding statements from the questionnaire are presented.
Perceived playfulness (PPF) is the term for an individual's subjective experience concerning the human-computer interaction [13] . In cases, where an entertainment-oriented service is used, PPF is an important factor for both encouraging the usage of the service and developing an attitude towards the system [14] . In addition, the PPF has been found to affect significantly the usage of the WWW for entertainment purposes [15] . Thus, we assume that the following hypothesis will apply: For Perceived Usefulness (PUF), there are different definitions in the literature. According to the Technology Acceptance Model (TAM) [16] , PUF stands for the degree to which the system is seen to improve the job performance. The definition mentioned seems to be rather limited and would exclude the use of PUF from our case, because our service is obviously more entertainment-than professionally-oriented. However, we selected to take a broader view, where PUF is defined as some value that the product or the service provides to an individual user [17] . Based on the latter definition, we assume that the following hypothesis will apply: Image (IM) is the degree to which the usage of an innovative product is seen to contribute to an individual's image or status in his or her social system [18] . The manufacturers of mobile devices have noticed the significance of image and have accordingly identified different user groups that value different aspects of their mobile devices [11] . The same trend supposedly applies to mobile services as well, and thus, we assume that the following hypothesis will apply: The price paid for the service is, in essence, a sacrifice that is given in exchange for being able to take advantage of a specific service. Clearly, the price is a subjective concept and is often described using qualitative measures instead of plain numbers. [19] Thus, the users' individual perceptions on the relation of the Perceived Price Level (PPL) and the predicted benefits from a service affect their attitude towards the service significantly [14] . When individual users adopt a new innovation or service, their beliefs are strongly influenced by their reference groups [20] . In the case of the adoption of Internet-based technologies, these reference groups can be, for instance, colleagues, friends, supervisors or top management [11] . However, taking into account the fact that our system is a mainly leisure-time oriented entertainment service, only Friend Influence (FI) was seen relevant to this context. Thus, the following hypothesis is assumed to apply:
H5: Friend influence is positively associated with subjective norm.
FI1: My friends would assume that I used this kind of Music Voting service.
User Evaluation of a Community-centric Music Voting Service Timo Koskela, Janne Julkunen, Otso Kassinen, Mika Ylianttila
FI2: I believe that the most of my friends and my family members would use the Music Voting service. FI3: My friends would think positively of me when I use the Music Voting service.
Cultural Influence (CI), in a sense, takes FI to the next level, pertaining more to the values and norms of the entire society. Cultural values do not only determine the behaviour that is acceptable in particular situations, but also influence how we interact with other members of our society [21] . Culture has also been seen to have a strong influence on people's motivations, lifestyles, and even product choices [22] . Consequently, we assume that the following hypothesis will apply:
H6: Cultural influence is positively associated with subjective norm.
CI1: The Music Voting service would fit well into bars. CI2: Using the Music Voting service in bars would not be generally disturbing. CI3: I think that people would spend their time with the Music Voting service in bars.
When people interact with a computer system for the first time, they tend to feel embarrassed and stressed. After becoming more familiar with the system, interaction is likely to become easier and more spontaneous [23] . In addition, it has been recognized that people take a more positive stand towards systems that are compatible with the ones they have adopted and used earlier [24] . Since people are less reluctant to adopt those new systems and services that utilize familiar technologies, we assume that their earlier Internet Experience (IE) will play an important role:
H7: Internet experience is positively associated with perceived behavioural control.
IE1: I think that I am an experienced user of Internet. IE2: I use Internet services such as Messenger, Skype, and IRC to keep in touch with my friends and family.
A theory similar to the one presented in the context of IE applies also to Mobile Experience (ME), but it should be noted that familiarity with technology in the fixed-line realm does not guarantee competence in the mobile realm. Thus, Internet and mobile experience need to be examined separately. The two realms are distinguished by different screen sizes, input mechanisms and processing capabilities [25] . Thus, the usage of mobile devices and services may appear challenging for beginners. Thus, we assume that the following hypothesis will apply: Finally, the Behavioural Intention (BI) to adopt the Community-centric Music Voting service is defined by using the combination of three factors: Attitude (ATT), Subjective Norm (SUN), and Perceived Behavioural Control (PBC). ATT describes a person's feeling or perception towards the usage of the CCMV service [12] . SUN describes the social influence, experienced by the user, that may have an effect on his or her intentions to take the CCMV service into use [11] . In turn, PBC describes a person's perception of how easy or difficult it is to use the CCMV service [12] , and it also reflects whether the individual possesses the resources and skills needed to use the service. Thus, we assume that the following hypotheses will apply: 
The Special Interests Groups
In addition to the research model based on the DTPB, we have defined three special interest groups that presumably have different kinds of expectations and attitudes towards the CCMV service. The three groups consists of test users that (1) are enthusiastic about new technology, (2) are enthusiastic about listening to music, and (3) use their mobile phones for listening to music on a daily basis. Not every user was a member in a special interest group; only those users who fulfilled the specified criteria, described below, were considered as part of a special interest group. It should also be noted that the groups were partly overlapping.
People who are very enthusiastic about new technology. Test users that had either regularly used the Internet with their mobile phone or had installed several applications to their mobile phone were included in this special interest group. These test users also claimed that among their friends they are usually the first ones to try new mobile services. Moreover, their technology-related usage habits are usually not influenced by other people. Therefore, we presuppose that these test users are more excited to try, but also more skilful in using, the CCMV service. Often, this kind of people are called early adopters [11] .
People who are very enthusiastic about listening to music. Test users that had daily spent more than four hours for listening to music were included in this special interest group. Since the music plays an important role in their lives, we presuppose that these test users are excited to use and have a more positive attitude towards the CCMV service.
People who use their mobile phone for listening to music. Test users that had used their mobile phone for listening to music several times a week were included in this special interest group. These test users are typically experienced in using the mobile music services. Thus, we presuppose that they have higher expectations and demands for the CCMV service.
The User Evaluation
This Section describes in detail how the user evaluation of the CCMV service was conducted.
Testing Environment
In May 2009, we conducted a user evaluation in a real usage environment, where user communities were formed by the customers of a bar that was situated in the city centre of Oulu, Finland. The bar had the DJOnline system that was used for creating appropriate voting events according to the musical style of the bar. Altogether 53 test users participated in the evaluation.
The test users were equipped with Nokia N810 Internet Tablets that were connected to the Internet through a WLAN base station (IEEE 802.11b/g). Due to the limited capacity of the used WLAN station, the test users were divided into five separate groups. Thus, in each testing event, the user communities were formed approximately by 10 test users.
Collection of Data
The background information about the test users was collected beforehand using an online questionnaire. The online questionnaire mainly contained questions about the test users' consumption habits related to mobile services and music in general. Based on this questionnaire, the demographics profile was created and the special interest groups were defined. After the user evaluation, the experiences gained were collected using a quantitative questionnaire with a 5-point Likert-scale, ranging from "strongly disagree" to "strongly agree". In addition, short interviews were conducted focusing on the usage experience and ideas for future improvements.
Demographics
All 53 test users were students from various faculties of the University of Oulu. Slightly unexpectedly, 58.5% of the test users were female and 41.5% male, since usually technology-oriented events raise more interest among men. The average age of the test users was around 24 years. The basic demographic profile of the test users is shown in Table 1 . 
The Results of the User Evaluation
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The Decomposed Theory of Planned Behaviour
Before examining the claimed hypotheses, the validity of the research model was tested. The internal consistency of the constructs was evaluated with the Cronbach's Alpha coefficients that are used for examining how well a set of items (i.e. statements) measures a single construct. According to [26] , the Cronbach's Alpha coefficients should not be lower than 0.70. The acceptable level of Cronbach's Alpha coefficients has been argued, however. Some studies (e.g. [27] ) indicate that the acceptable level should be as high as 0.80. In our study, the Cronbach's Alpha coefficients stay above 0.70, which indicates not excellent, but an acceptable level of internal consistency.
The construct validity was tested by conducting a factor analysis. The construct validity examines whether the set of items (i.e. statements) really measure what they intend to measure [9] . In this exploratory factor analysis, we used an eigenvalue of more than 1.0 as a determinant criterion. As a rule of thumb, the factor loading should exceed the value 0.60 [14] . In our study, the factor loadings stay mainly above 0.70, which indicates a significant level of construct validity. Because of the poor results in either internal consistency or construct validity testing, we needed to drop some items. The results of the validity testing are shown in Table 2 . The claimed hypotheses were tested by conducting multiple regression analyses with SPSS 16.0. In the research model, the overall effect of each determinant of each construct was tested. The values of the standardized coefficient β, t-value, significance, and the adjusted R-square are shown in Table 3 . The hypotheses H1-H4 examine the constructs affecting ATT. According to the regression analyses, only H1 is significantly supported. The findings suggest a strong positive association between PPF and ATT. This highlights the fact that the PPF greatly influences the attitude towards the entertainmentoriented mobile services, which has also been earlier discovered in the context of WWW [14] . PUF and IM seem to have a positive association with ATT, but not significant enough in the statistical terms. In any case, the test users thought that the CCMV service was quite useful to them and a nice addition to the service category of a bar. Moreover, they thought that it was trendy to use the service. As predicted, PPL seems to be negatively associated with ATT. In general, the test users were really confident that the costs related to the CCMV service should be low and likely included in the costs of the other services of a bar.
The hypotheses H5-H6 examine the constructs affecting SUN. In this case, only H6 is significantly supported. The findings suggest a strong positive association between CI and SUN. Thus, it is important that the CCMV service does not collide with the behavioural models and norms of the local society. This notion is contrary to the results gained in our earlier user evaluation [9] , where FI was seen as a clearly more influential factor towards SUN than CI was towards SUN. It has to be noted that the earlier user evaluation was conducted in a laboratory environment, and especially with small groups of friends. Therefore, both the fictitious evaluation settings and the strong presence of friends have presumably influenced the results. After all, the CCMV
service was seen to be very suitable in the bar environment, which indicates that there should not exist strong cultural barriers to the wider-scale adoption. FI also seems to have a positive association with SUN, but not significant enough in the statistical terms.
The hypotheses H7-H8 examine the constructs affecting PBC. Now, only H8 is significantly supported. The findings suggest a strong positive association between ME and PBC, whereas the positive association between IE and PBC is statistically insignificant. As predicted, the young adults have become so familiar with the Internet technology that it is not seen as an obstacle to the service adoption [9] . On the contrary, the test users did not treat themselves as experienced consumers of mobile services, which especially highlights the need for user-friendly and straight-forward mobile user interfaces.
Finally, the hypotheses H9-H11 examine the constructs affecting BI. H10 and H11 are significantly supported, but H9 is slightly unexpectedly not supported. The findings suggest a strong positive association between SUN and BI and also between PBC and BI. The usage intentions towards to the CCMV service are greatly influenced by the behavioural models and norms of the local society. As in all community-centric services, their value lies in the number of the members, and thus, it is essential that the CCMV service attracts large populations. In addition, the usage intentions are influenced by the users' perceptions whether they are confident and able to use this kind of novel community-centric mobile services. In this study, there does not appear to be any clear association between ATT and BI. According to the results, the test users really enjoyed using the CCMV service, and thus, did not presumably see the content of the service as an obstacle for the adoption. In our earlier user evaluation [9] , ATT had a negative effect on BI, which was a result from a strong negative association between PUF and ATT. Now, due to the improved version of the CCMV service and the real usage environment, the perception of usefulness was more positive.
The values of the standardized coefficients, embedded in the research model, are shown in Fig. 3 . An asterisk (*) denotes that the hypothesis was not significantly supported. 
The Special Interest Groups
Three special interest groups were also formed in order to discover whether (1) enthusiasm on technology, (2) enthusiasm on listening to music, or (3) usage of a mobile phone as a music consumption medium had a significant effect on user perceptions of the CCMV service. Table 4 combines the answers (in a 5-point Likert-scale) to the statements that reflect the differences in the perceptions of the three special interest groups.
A little bit surprisingly, the first group did not see the device-independency of mobile services to be as important as the third group. This indicates that the technology-oriented test users tend to be more committed to specific platforms and expect the mobile services to support them. In comparison, the test users that use their mobile phones for listening to music presumably expect that they are able to enjoy the mobile services device-independently, in the same way as they currently enjoy their mobile music.
All three groups enjoyed using the service equally much, even though we expected that the musicoriented test users would be the most excited ones. Moreover, all three groups thought that the service was quite useful and would presumably affect their choice of a bar. In both cases, the perceptions of all three groups were more positive than the ones of an average test user. All test users, but especially the first and the second group, were really confident that they did not want to pay for using the service. However, at the same User Evaluation of a Community-centric Music Voting Service Timo Koskela, Janne Julkunen, Otso Kassinen, Mika Ylianttila time, these two groups considered the usage expenses a slightly smaller barrier to the service adoption than the others. This indicates that they predict the service to be more valuable to them than to an average user. All three test groups liked the service idea, but as we expected, the third group was a little bit more sceptical about it. Among all three groups, there existed a significant gap between the perceptions of the service idea and the usage experience, which clearly indicates that the service did not completely fulfil their expectations. Thus, the service can be further developed by exploiting the experiences gained in the user evaluation. According to the interviews, the usage experience was mostly hindered by the faults in the operation of the service, the cumbersome mobile user interface and the limitations in the functionality of the service. For instance, the number of songs per voting event was, in this test event, limited to only two.
All three groups thought that the service would fit the bars very well and the usage would not disturb the atmosphere. However, all three groups considered the service a little bit more distracting than an average test user. All three groups clearly regarded themselves as more experienced with mobile services than an average test user. Nevertheless, the second group, in particular, was facing more difficulties when using the service than an average test user. This can be explained by the fact that either the used mobile device was more unfamiliar to them or they considered the user interface more cumbersome.
Discussion and Conclusion
This paper presents the user evaluation results of the CCMV service. The user evaluation was conducted in May 2009 with 53 test users. The user evaluation took place in a real usage environment, where the user communities were formed by the customers of a bar. The research data was collected with both quantitative questionnaires and short interviews. The evaluation results were analyzed with two separate approaches: using the Decomposed Theory of Planned Behaviour and the analysis of answers after categorizing some of the test users into special interest groups. In this paper, the defined research approaches were utilized in the evaluation of a single community-centric mobile service. However, the research approaches could also be applied in studies focusing on the evaluation of other community-centric mobile services.
The user evaluation results indicate that the cultural-related habits and norms, as well as the earlier experiences with mobile services, are the two most important factors affecting the usage intentions towards the CCMV service. Thus, before the market entry, a strong focus should be on designing the actual end-user application in such a way that the usage situations would easily merge into the customary behavioural models of the people that enjoy their leisure time in entertainment premises such as bars. According to the interviews, this would require an intuitive and simple end-user application that is compatible with the most of the mobile phone models. In addition, a clear consensus existed among the test users that the service itself should be free-of-charge, but at the same time, the test user did not oppose adding the service expenses to the prices of other services provided by the entertainment premises. Thus, it is essential to define the business logic in a way that the customers do not feel they are paying for the use of the service. The added revenue could come from the polished imago that leads to an increase in the number of customers or, for instance, from advertisement or revenue-sharing business models. In an example of the revenue-sharing business model, the information about a song could be accompanied with a link to a mobile music store and when the user purchases the song, the music store's revenue is shared with the bars.
In addition to bars, the test users perceived that the service would be suitable in nightclubs, cafeterias and waiting areas. As a predicted group of early adopters, we identified people with interests in technology and music, as well as people that use their mobile phone as a music consumption medium.
